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Analysis on Heterosis Relationship Between Canadian Early Maturity

Maize Population and Partial Germplasm in Heilongjiang Province
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(1. College of Agricultural Resource and Environment, Heilongjiang University, Harbin 150080;
2. College of Agricultural, Northeast Agricultural University, Harbin 150030, China)
Abstract: A NC I test design was adopted to cross 5 common early maturity testers in Heilongjiang with 45 im-

proved lines from 14 Canadian populations to analyze combining ability and heterosis. The result showed GCA ef-
fect value of individual plant yield of improved lines of SW1030, SW1052, SW1271, SW1274, SW1183, SW1072,
SW1054 and SW1069 which come from EP6, EP7, EP8, EP14 and EP15 respectively were well. Forty—five im-
proved lines belong to Lancaster group, Reid group, Sipingtou group, PA and Dahuang group, the heterosis was high

between improved lines and Lancaster group, Reid group.
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Table 1

Variance analysis of the tested inbred lines on yield and related traits

SRR 13 K S TR frkik [EE: S ERK
A S F FE K FE M FEATEC TR PR kR R FERK
Source of variation DF Ear length  Ear diameter ~ Ear rows Kernels 100-grain  Shelling Yield per  Barren ear
per row weight percentage  plant tip length
Hb ]
1 25.8%%* 1.7 2.3k 95.1%%* 38.5%* 2.4 108.7%* 6.0%*
Site
A
224 4.3%% 1.47%% 3.1%% 4.1%% 5.4%% 2.4%% 4.9%* 2.4%*
Combination
Hi S <41 A (]
224 4.7%% 2.8k 2.6%* 3.8k 7.3%% 2.4%% 4.7 1.5%*
SiteXcombination
YRR GCA
44 5.1k 2. ]k 5.4k 4.6%* 5.8k 2.5%% 3.7 2.9%%
Improved lines GCA
EEFR GCA
4 46.1%* 7.0%* 24 5% 38.4%k 25.3%* 2.7%% 12.4%* 12.1%%
Tester GCA
175 SCA
176 1.6%* 1.3* 1.4k 1.7%% 2.3k 1.8%* 2.9k 1.5%*
Combination SCA

T 0 IR AE 0.05,0.01 K- F R 3%

Note: * and ** indicated significant at 0.05 and 0.01 probability level, respectively.
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Table 2 8 GCA effect value of related characters with yield of improved lines

BRANS  BREFRE TR R [Ep A ke BT FE K e M FTRK

Code of Source of Yield per  Shelling 100—-grain Kernels Ear rows Ear length  Ear diameter ~ Barren ear

improved line  improved line plant percentage weight per row tip length
SW1003 7R 237xEP13 -5.0 34 -6.7 2.9 -2.2 4.2 -3.2 -23.1
SW1012 75 46XEPS -1.3 1.1 0.5 =53 3.8 -3.3 42 16.5
SW1019 ] 11AXEP7 -2.0 0.6 8.0 2.1 -8.6 0.6 -0.7 14.2
SW1025 MO17xEP11 6.2 1.2 3.6 -0.2 1.9 -2.8 2.7 =73
SW1030 8112xEP7 20.9 1.9 6.7 4.6 12.2 8.9 1.1 -58.2
SW1043 7K 46XEP13 -18.8 0.6 32 -15.8 -9.0 -9.4 -4.7 91.1
SW1047 1 014XEP6 -3.1 43 1.5 -8.7 11.0 -7.4 5.7 13.1
SW1052 340XEP15 21.7 1.0 13.7 11.2 2.6 12.7 8.1 -52.5
SW1054 340xEP15 11.9 1.4 33 1.0 8.6 42 7.9 -2.7
SW1056 7R 237xXEP17 -10.6 0.9 -13.5 8.2 -3.1 1.3 -3.7 -42.3
SW1057 7R 237xXEP17 2.2 -1.1 =52 2.7 10.1 -0.4 -04 -19.7
SW1064 JeBt 11xEP15 8.1 0.4 -9.8 10.7 6.6 17.1 0.7 64.0
SW1066 K 478xEP14 42 -24 4.8 35 -6.1 49 =35 -40.1
SW1069 H478xEP14 104 -1.0 4.1 -6.5 10.4 ~7.6 4.7 -27.6
SW1072 MO17XEP6 15.8 -22 4.3 11.3 -0.9 11.8 1.7 9.7
SW1085 MO17XEP3 -2.6 34 1.7 5.4 -10.6 -4.2 -3.9 242
SW1086 MO17xEP17 -24 1.6 -2.1 34 -6.0 5.7 -0.9 52.7
SW1089 L105xEP10 -6.3 0.8 -13.5 11.5 2.6 1.2 1.9 0.7
SW1092 L105xEP10 -2.7 4.1 4.8 -94 -1.2 -54 -3.0 1.8
SWI1118 fii) 11AXEPS -10.1 -4.3 5.9 -10.9 35 -8.2 3.4 74.2
SW1144 21 F K XEP6 -4.8 -2.0 1.3 -3.0 -1.9 -4.8 0.4 -27.6
SW1148 7k 46xXEP16 -8.8 -1.6 -34 -6.3 23 =-5.7 1.7 52
SW1156 R 46XEP11 -11.6 -1.5 1.9 -11.9 4.1 -6.6 =32 47.0
SW1158 B73xEP9 -0.1 -1.5 -5.1 8.2 9.2 6.5 0.4 9.7
SW1171 B73xEP10 -0.4 0.1 -4.5 0.7 5.6 -1.9 -1.9 -15.2
SW1183 B73xEP8 20.4 -1.2 7.6 33 3.8 2.1 3.7 4.0
SW1196 21 £ oKxEP13 5.8 -3.0 35 2.9 -1.7 4.1 0.1 25.5
SW1202 7R 46XEPT -5.1 2.7 -1.2 -10.8 25 -3.0 -4.2 -20.8
SW1210 75 237xEP23 -21.5 0.1 -12.5 -6.6 0.3 -12.4 -7.3 -20.8
SW1213 75 237xEP23 -11.6 0.3 -24 -5.7 -5.9 -4.4 =34 4.0
SW1224 1 014xXEP23 -9.9 0.8 -5.6 -8.6 9.5 -3.6 2.0 -10.7
SW1225 1 014xXEP23 -0.9 -1.6 3.5 -1.9 -7.6 =52 -3.0 -58.2
SW1233 ] 11AXEP3 0.8 -1.0 -1.3 -2.6 =52 -1.1 11.2 0.7
SW1236 ) 11AXEP3 -8.1 14 23 -3.1 -3.0 -7.4 0.2 -9.5
SW1238 fi) 11AXEP1 -11.6 0.8 -2.9 1.1 -8.8 -4.1 -3.4 459
SW1243 7R 237xXEP9 -0.8 0.9 -18.5 12.8 4.1 5.9 -6.3 -41.2
SW1247 7R 237xXEP9 6.0 -1.2 0.8 3.0 =5.1 5.7 -6.0 -19.7
SW1254 7 818xEP13 =75 -0.1 2.0 -9.3 -39 -12.2 0.9 -15.2
SW1271 R PIXEP14 25.9 0.8 10.2 3.2 8.0 5.4 4.8 7.4
SW1274 B73xEP6 16.1 -1.2 5.6 10.2 -6.9 9.9 -0.1 -11.8
SW1284 3% 319xEP1 5.1 -1.1 -7.6 42 5.9 7.1 0.1 -17.4
SW1289 WL PYXEPT 4.7 -1.1 26.6 -13.7 -9.2 =-5.0 35 73.0
SW1294 K 478XEP10 -4.6 2.1 =72 11.0 -0.9 8.5 0.6 27.8
SW1314 W LPUXEP9 -0.4 0.7 3.6 -4.6 -4.6 -0.4 -14 -1.6
SW1321 A 344xEP3 -13.9 -0.3 -11.9 6.2 -8.0 -1.6 -7.3 -20.8
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Table 3 SCA effect value on per plant yield of cross
HRAIE 344 K10 w7 KF53 7546 MRS 344 K10 w7 KF53 46
Code of improved line Code of improved line

SW1003 10.6 1.0 -8.6 -4.0 1.0 SW1158 -4.9 -6.6 53 8.4 -2.2
SW1012 7.5 -1.3 6.8 9.1 -22.1 SW1171 9.6 0.6 -4.0 -99 3.7
SW1019 -1.7 1.7 1.7 -23 0.6 SW1183 -10.0 1.9 -3.1 -14.8 259
SW1025 -9.0 -1.5 7.1 9.2 =5.7 SW1196 -13.0 -3.8 -5.4 0.7 21.5
SW1030 -8.8 -3.5 255 5.6 -18.9 SW1202 -1.4 7.8 26.6 -1.0 -32.0
SW1043 =35 -5.8 8.7 14.4 -13.8 SW1210 =17 4.7 -7.1 =73 17.4
SW1047 14.5 =79 -4.6 -13.5 114 SW1213 -8.4 0.0 -11.4 16.4 33
SW1052 10.6 -17.6 3.4 12.4 -8.8 SW1224 0.2 -4.6 -19.4 0.0 23.8
SW1054 11.3 -16.7 =-7.1 12.6 -0.1 SW1225 -1.2 13.6 -2.9 42 -13.8
SW1056 =22 43 =32 -5.6 6.8 SW1233 -3.5 3.7 13.1 =7.0 -6.3
SW1057 -8.5 2.4 6.7 -8.6 12.8 SW1236 -18.3 -1.7 9.9 -4.0 14.1
SW1064 1.5 20.3 -0.5 -18.2 -3.1 SW1238 14.1 6.8 -6.8 -14.4 0.3
SW1066 -11.7 8.6 -11.2 -5.9 20.1 SW1243 11.8 -11.4 =11 10.0 =27
SW1069 0.6 -20.6 11.9 6.8 1.2 SW1247 -0.7 9.2 -7.0 -17.2 15.8
SW1072 -12.2 -21.0 16.7 5.4 11.1 SW1254 10.4 -4.8 -2.6 16.7 -19.7
SW1085 1.1 -2.0 -12.0 -4.6 17.5 SW1271 -9.8 5.8 -1.0 -8.1 13.1
SW1086 -13.9 9.7 10.0 -0.3 -5.6 SW1274 53 -3.7 -7.1 =32 8.7
SW1089 -0.3 2.6 14.5 -6.6 -10.3 SW1284 7.1 -1.7 4.4 -11.6 1.7
SW1092 =73 7.8 1.8 =5.7 33 SW1289 26.0 5.7 -41.3 6.2 3.4
SW1118 21.1 -14.9 -33 -0.8 -2.1 SW1294 0.5 1.7 -23 -5.6 5.7
SW1144 0.4 0.9 10.2 -6.1 =54 SW1314 -2.6 12.4 -15.2 10.4 =-5.0
SW1148 52 12.0 4.5 10.4 -32.1 SW1321 -21.7 11.7 52 4.6 0.2
SW1156 12.8 -1.1 0.6 22.7 -35.0
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Table 4  Heterotic groups of 45 improved lines from Canadian maize populations

AP 55 Fef URARS

Heterotic group Tester Code of improved line

Lancaster 4344 SW1025.SW1066.SW 1086 .SW1092.SW1196 .SW1210.SW1236.SW1321.SW1271

Reid K10 SW1052.SW1054 .SW1072.SW1118.SW1243 .SW1158 .SW1069

SRS mt SW1003 .SW1085 .SW1224 .SW1213 .SW1274 .SW1289 .SW1314

PA KF53 SW1019, SW1047, SW1056. SW1057, SW1064, SW1144, SW1171, SW1183, SW1233, SW1238,

SW1247 .SW1284 .SW1294
KU 7R 46 SW1012.SW1030.SW1043 .SW1089.SW1148 .SW1156.SW1202,SW1225 SW1254
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Mk B AR A G802, 51, 4 38.5%;K10
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Table 5 The high heterosis of Cross combination in different maturity groups

ok 4 & i ) AT (%) ARAR AR A
Category Combination Yield per plant Average heterosis Heterosis pattern
T 10 22 7K 46xSW 1183 115.40 25.5 REHHFXSW1183
£ 344xSW1052 114.70 24.7 Lancaster FEXSW 1052
H-EXSW1030 114.53 24.5 PE UL XS W 1030
45 344xSW 1289 113.40 23.3 Lancaster fFEXSW 1289
K10xSW 1064 109.84 194 Reid #EXSW1064
2K 46xSW1271 109.46 19.0 KIEFEXSWI1271
A 344xSW 1054 107.25 16.6 Lancaster ExSW 1054
£ 344xSW 1274 105.77 15.0 Lancaster EXSW 1274
H-EXSW1072 103.16 12.2 T HFXSW 1072
& 344xSW1271 101.53 10.4 Lancaster FEXSW 1271
E7ESE W G K10xSW1271 112.55 19.5 Reid fxSW1271
KF53xSW1052 107.1784 13.8 PA#EXSW 1052
K10xSW1183 104.823 9 11.3 Reid fxSW1183

3 shieiie

A G & KRB 1K EP7. EP8 . EP1S,
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SIEAE, JEHE SW1271 Fr4H Bt 9 4258 41 &34 M 1E
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VU x EP9) 45 9 K] > 3% P4 F- Sk B 5 SW1056( 7Rk 237 %
EP17) Fll SW1247(4 237xEP9) %5 Bl KL 2 # % Jy PA
B A 1R R R o045 SR 5 AMASA ) R 3 %
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B SW1052(FF 340 x EP15), SW1072(MO17 X EP6)
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PR TR REMERBR 5% R 4258 5103k
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25.5%.24.7% 24.5% 23.3% .19.4% .19.0%%1 19.5%,
Tk e 5 B BRI AL A itk — 0
Bk .
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